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(54) ULTRASONIC THERAPY DEVICE 

(57)Abstract: 

PURPOSE: To realize an effective remedy for cancer 
with little side effect by forming a sound field where 
converging ultrasonic waves are continuously radiated 
for a proper length of time or plural kinds of converging 
fields are switched and radiated in a short time to 
perform generation or collapse of cavitation effectively 
as well as selectively. 

CONSTITUTION: Information on ultrasonic wave 
irradiation remedy strategy is inputted by means of key 
input means 1 9 to the main control circuit 20 of a 
radiation portion and in a accordance with the 
information a radiation focus/code signal for defining the 
focus area position and the sound pressure distributing 
form of an irradiation sound field is delivered from the 
main control circuit 20 of the irradiation portion to a 
drive phase generating circuit 21, and the drive phase of 
each of irradiation transducer elements is delivered to 
an drive signal generating circuit 6-1W6-N. The drive 
signal generated is provided to an element driving circuit 

2-1W2-N to drive each irradiation transducer element 1-1 W1-N. The width of drive is controlled 
also by signals directly delivered from the main control circuit 20 of the irradiation portion, and 
operation is performed simply as well as certainly for varying intensity without varying the focus 
of irradiation, or, should abnormality occur, for urgently stopping irradiation of ultrasonicwaves. 
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c^D.CCTKr.fc^CC. ^.<&^ISTSC£^rt.5, 0 g^-, 
r. SSfi^-p tf-f v-a >*5|H4 l *g|5* i 6^-rtir 
^Grt. -&©{£a£BtfiS©#f3{C.£i3^ffi-r-5>t<i# 

«o r#n(s:. ++trf -('>a vaa-e-o^tDcc^EEfii^:?: 

m5HB.. c.*jJ:c>'d.«. MWih7>xf* 

brffl^fcit©. ffiWJSSI«tt4*5c£fc-C*S. 
fc/c'O. ^gM^^SSc^O.S/n MHz©£#«. SEgf 
©SS«3?rnfg«:brSE^. O.Sxn MHz©£ tit. 3%L 

mmzfrtcj:*) df + t-T-jisB u<fc *> i-r £ * 
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-rc^c^^cDS^^Ccfc o * + e^-r ^ 3 >ff*H£ 
«# 

A, (0) =Ao cos M a exp(-jo)t) ( 2 ) 

A, ( Q ) = Ao sin M B exp ( - j co t ) ( 2 ) 

*i A.ffi (2) aoiB«i»#. b.# o) jzvmmm 

«*fl>cosBB» - sinBB«i*jEE«RH^r3fifK0/c(t-^CCJ: 
«3*3R^*IBftL3ffc. A.o*»<o*EEft*:«c«*nfc* 

A.jfrfcB.'X B.£>6a.^4, jaS«c^PJMIS**Jl» 
t^i^Jd^Mtnil A.©#»CC<fc9£j£3ftfc 

+ t'r^5>a ^B.O^lcJ: DE*S£ft, 
*fc. *©*ec % B.©«aMcj:0^astifc3f3eWtt* 
■frtr^i/ 3 >^A.(D ; &»icj;OIE«Sn. M'^sttft 
«c WJtttt t^tT^i/a ><D*J« • ff Jg& < f f 

»©KS»flj*»riHA.*j<J:c>*B.«c^ofc. M=2 0^ 

^ihircc j: o fflatctf * ^ . * * -r > 3 >^taoD/c 
»©3fl7>:/5 - 1 — 5 -ncd^yxz)* Mft- 



(7) m$2 7 4 1 9 0 7 

14 

ra i«t, « , tem+fr h mm %m t -cm^fcttmat s &c 

io flH>4 4*Ccw\ c.4H«<D^>*iJtB*fTtt5. £S 
+ br -/ ^ a >©^«S*ttfflT *««*«r 4*i 

J: 9 ^C0.01nisec«±10msec«TCD$GHr;liWCCjlf>RTn 

*5.**«c»ut:tt, 9 1 n*cc294 Lr*&W)W»* 
iRIBJWi£ffir*ifiWr » 1 <Dmt¥f$tfr *>m 2 (DM 

ra^ffg • ia«f*©sp»cc« % i n ■ ^2inif5ic 

30 li^^^^M^nriit, Milt^F' F " 

r 0 Kri3SiB.tt, ssR^^^^ro^jfteasi^pjcc 

-C£& 0 cn^C>PtL, *S12cmCDBaP*i|g6cmT-^2^*(l 

ct: o sK^-iigifc-j-* 4. mi30A.tc^r <t ^ 

flJ«r»-r5*»^fiS3n5. »5HOW4PI«, a.O 

©#EEffi^c* s ffl:a L , a. (O^m & ffli * fciMFttffi Wfc <t 
o -eco^iis/M^jficc^r -sscjewtt* ^ t'r- -r ^> a > 

*B.O#»^J:9E«TS<D{caLfc^iii©ffl^to1i' 
itCotl^o Sfc. ^5Hc.^ctC/D.(Z)0iJ4f5l^, S 

so izi^f^tciif^-r sflx**?f & o ^Bgp*^s&r ^ c 4 



IS 

14H©A.iB.. B.iC, C.iD.. D.±E.©**I©|UJK: 

«. Hie®. tHimcoA.tfi.cD^mcDmi&tmm. —u 

©iBc. -#©#ffE*©{ig{Cffe#©l^/h#{£§ 
T Zfflm t T I,* fiEoT. jgW&B#parapS5rfcii 
r. A.-»B.— C— D.— E.— D.-*C— B.—A.— ©J: *) 

rjtB*iiaiB«*?fttittf. J: *)Kt>«« 

*fc. (B) <h (D) OifHD«*^j:5 
(c. fttc. — ^ro^tio-fe'n.^tc. — #©-&i«©aEg 

c ti £ r J: 9 ftjBfFttJRWic J: 3 . b&mc4> fc 

</ U>i!i5t!t«{CAo/cK?B?ffict>©ffiSJlD 

B«:*tr slifffljiassftm fcw^fcis** mi^mccmr, m 
fem<Dy->7 r >\,<p<D$izmmmT-c&A.zc tic «t 0 * 

P. )ta^.05W©*^tf^-5/cg¥. -\7h • 
>^Jraf&s#jgMs*£fT & o fcg¥©Mjia)ia©^.j?^^ 

l*W©«l»ilxr. fWti. 31,32, MCm Ltc. <w 

d k A 

B ( t ) = 

V k a - k e 

(0) =0i*it>fc„ ^cf. IfMSiVB, .&;£© 

orfc&sstisar&s. i5jD{*a©.ii#r* 

t 

C ( t ) = / B(t-u) 
0 



C (0) =0±*«,»fc. M»MS^$5F.. Fttt. iiL 

mcomm zowmz&tt s©r. + -a* sti fcttts 

*<xfc«effl*i»jEbTJ!K»S. tt*ftiiiift2k,a. M«© 
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6o^f B Tc,wa^i/3iiJKcc«'>u. 
Mnauwaaibft:. Pitt©, m^&hsj^c 

?^©?6il(3:. 7'n h • ^ >&c-9i>r bfrtify 
6tt£„ tf)iy 4 >j >m{t^Bj-c lift |sjG<*u 

%-Q$>Z>T )\,*M\3A<J>7 K'J77^>K9|,>t. Is) 
«©^8**tT& ofctC^, ^160{C7n-r <fc 9 jstsm* 
fSfc. «^«MB*f«:j:S^©iSf.i«a3aiS©^Jltt 1 
10 -7 K#;U7 ^ >(j t &©S£g& &©##>£„ 

Pdjr-tt. ^©cpfflti^msnj&r^-c/co st-,r, 

js»f «c iS7K';77^i/ >©s$awaj»*^^« . 3^ 

#!4©@H-J**ffl«affffl <!: « . J4 &© ©T * & <!; 

^t83S*s± < s^c 0 . f5«a©^ffltS^^M^^#x. 6 
20 -9t»rfe|SItil©5aim©^ig7&^ <!:«?> 6 tlfc. 

*^oj©^^a# t m%mm t (Dmm&sm-r ?> -> 
mm<o-mmrawsic±iz<oj: 0 Km®)* & das 

!S:^3|5fii*>6.jfll*^©^^tf^*k.. ^©jfli* 

( t ) 

( e - kEl - e - kAt ) (4) 

•5i«^«cti. -en^tiric.ke^Tfeor (4) sc© 
k,<!:*j< i#. mmtommmgic ( t > «. 

-ki uFt/Fb 
k i e d u 



(5) 

ttWei/TfflliJS. te«E*f*lft««:SUA*si»««EtB 
T*Jfil«©&*^ < fit < . ^-©jfiLSicfi#ffB#j£x 3 - ft 

«c 1 m »«« r n, * »ae-r s c <t * z> . ne<c% a 
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• ifctoThfflfomcDiXt}') fC. £ 9£JfWftmfficS©^ 

&*. (5) i£,zm< m^mm 
t 

Du( t ) « / G ( I ( 
0 

# ft * S 0 * t, > ffi£4g *. A: £ C 5 r^m^iafOW i ft S 

#>p?t-rz. 

«rtf ft ^ #*a£ff5j&-rn«:. ±tB?i^&teiR*tftais&tc 
te^xmmmictrmisffltxs z<dx. m^mop^ 
wmfttcffifemzmmir sci & -^mt ft s . 

ft*?. *^©jlJ5BW©ISBJ-c«, ^C2mm<DTV 
-< Mi@#«T 7" 'J - » 7ct§-£(C-o<, > rl? L- < t& 

9§0fc#. #«gi©»B«Httc*i6(c±4 ittft 
i». ^Rtf. ±iffiti^i£T:7'y dr-£©i#Bg-c«:. * + 

t^-f a • E*r*te«bOfiH»«JR©iRjRS 

•3 t, . jRsR^ti© 7 * - ti x 2 tx zm-s 

ZWlcm^tctf, ##6BJ©iSffli5H«. S$C*I!!i©iim 

m^ti©? * - *x*5n^7t$$4a^ia^(c &&.&&© 

• iWt^xmft<b'Cc*>j9ffl^J*fer*s. 

[HMOfflttftSmii] 

^JfD^mifiX^n » mim ( b ) 1 H ( a ) 

©^bm^-tii. mzm (a) . (b) fcjco'na 
Z. • »6H • fgion • Slum*. 
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* jhm *sw z&mmmowtiLicM lx ». ^isa*** 

M«Jc^£jB#?£P8JW&K I < t ) t ( 5 ) 9 
SM«l*)MW<gSC (t) *fflt»r. ^SCtc«fc«3« 

«sna raM«Mid|6(fiiffl«ftK-^«j du ( t ) *it 

t )) • H (C ( t )) d t 

(6) 

( a ) , ( b ) COM^&T V ') T - * cci 0 ^{sj^lfttt 

mima. h&®mmmz&z.xm : gmk¥!5.fo 

*-v-tzti*m^tzmmc£r>xBf£}*tiz>w.mmm 
(D^sM^Mmm. mum-mimit, m2m (a) . 

hz *§&wmmw^mo>®mfriiimMMx$> 

>MtB • *-*x^Efti'©— jS©8ftfP©fc«>© 

TJI/3VXA©— (7iJ©7a-^-i'- h. ^120«. 
m$M ■tttNi'a >t^tH© Aft - h ©— 0fl 

ommic ntz $mm$)&<Dnm$£3k<Dm x $> z . 
l-i — i -n mam 2- 

1-2-N KF-IBttlalH. 3-1-3-N ^ 

1^*7 4 ttfl^jfifPi^EM?-. 5 T7 

V t - $ ■ » -o y > yisis^i, 6 ?^ipffl^«= 

30 iiss. 7 #»#ir^y >#m*m. 8 #^?t 

10 m^mmmc * 0 m^mttr z&rmm 

■m, ii- ^ifii. 12 **««aa*'>>*. 13- 

-mfflKmm#>y\ 14 awtf. 15 mmrnn 

SR> i& EEmmmw^ 17 f^a^iiisaiffat. 

is mmmsa. 19 +-a*#®. 20 intra 

Mniais. 21 mtb&m£i$,M3&. 22 

*7*[eISg. 23 ttflifflSSM^iaiEflMfl. 24 iM{f3H| 

suss. 25 ^mr>y\ 26 %:m? *-tjxm 

SS. 27- a^jffiM. 27- 1 -27- 2 13-H 

40 ^ 27-3 . 27-4 BS 

•MflttV-*. 27-5 a^KUffi©^. 27-6- 

■"^tef-/^ 3>1^Hifigv-^, 27-7 

&~?-t)-. 28- K^^ff^ligp, 29 Hf^tH 

gPS/cli-C^^taSU, 30 SltfJ-h^XT^-— if. 31 

^-v h • y 'J >^]Q©«&©J!I/»fflJ)2£?y3!. 

32 «§jgMW©*cc j: SB^iawa^^. 33 ^ 

v h • x>\,7 >)>mm&<Dmwmm<>cj:zmmmi& 

34 /K'jTv-f u>mmco^(Dmmmim^. 

35 r k 77-f y>^uam©ia^?SR^«c <t 

50 Sffl^iNB)ia^#*. 
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